Molecular dynamics study on DNA nanotubes as drug delivery vehicle for anticancer drugs.
In recent years, self-assembled DNA nanotubes have emerged as a type of nano-biomaterials with great potential for biomedical applications. To develop universal nanocarriers for smart and targeted drug delivery from DNA nanotubes, the understanding of interaction mechanism between DNA nanotubes and drugs is essential. In this study, the interactions between anti-cancer drugs and DNA nanotubes were investigated via molecular dynamics simulation. Our simulation results demonstrated that the DNA nanotubes could serve as a good drug delivery material by absorption of anti-cancer drugs with π-π interactions. At high concentration of anti-cancer drugs, most of the drugs could be absorbed by DNA nanotubes. Therefore, it could greatly decrease the aggregation of anti-cancer drugs in aqueous solution. In addition, the stability of DNA nanotubes could be improved with the absorption of anti-cancer drugs. These findings greatly enhance the understanding of the interaction mechanism of DNA nanotubes and anti-cancer drugs. Our study suggests that DNA nanotubes are promising delivery vehicles by strong absorption of anti-cancer drugs.